Introduction
============

Acute herpes zoster (AHZ), or "shingles," results from reactivation of latent varicella zoster virus (VZV), the causative agent of chickenpox.[@b1-ppa-7-551] Risk factors associated with reactivation of VZV include advancing age, mental and physical stress, certain disease states (eg, HIV infection), and immunosuppressant treatment regimens (eg, tumor necrosis factor blockade, cyclophosphamide, methotrexate, and others) that compromise cell-mediated immunity responsible for controlling VZV and thus the emergence of AHZ.[@b2-ppa-7-551]--[@b6-ppa-7-551]

Although latent VZV is asymptomatic, reactivation of the virus to AHZ is manifested clinically by blistering skin eruptions that are often described as red, maculopapular eruptions evolving into vesicles, pustules, and crusts over a period of 7 to 10 days.[@b7-ppa-7-551] Pain associated with AHZ infection typically lasts from 2 to 4 weeks after onset of the rash; however, 10%--30% of patients experience postherpetic neuralgia (PHN), a form of pain often lasting \>4 months after the appearance of the rash.[@b7-ppa-7-551]--[@b9-ppa-7-551]

Several agents have demonstrated effectiveness and are recommended on evidence-based guidelines as first-line therapy for PHN, including orally administered tricyclic antidepressants (eg, amitriptyline and others), antiepileptics (ie, gabapentin, pregabalin), and topical lidocaine patch 5%.[@b7-ppa-7-551],[@b10-ppa-7-551]--[@b12-ppa-7-551] Lidocaine patch 5% is approved for the relief of pain associated with PHN when applied to intact skin.[@b13-ppa-7-551] Importantly, the results of a meta-analysis showed effective pain relief achieved with administration of lidocaine patch 5% in patients with PHN was associated with significantly fewer adverse events (AEs) and discontinuations, compared with orally administered agents (ie, gabapentin, pregabalin).[@b14-ppa-7-551]

Although PHN can appear anywhere on the body, asymptomatic VZV typically persists in sensory cranial nerves and spinal dorsal root ganglia;[@b15-ppa-7-551] thus, locations affected with PHN often include the head (eg, trigeminal plexus), trunk, and extremities (eg, brachial plexus).[@b2-ppa-7-551],[@b16-ppa-7-551] The objective of this post hoc analysis was to determine whether the anatomic location of the application of lidocaine patch 5% is associated with variation in measures of effectiveness and tolerability for relief of PHN pain.

Methods
=======

Study design and participants
-----------------------------

This post hoc analysis examined the safety and efficacy of the lidocaine patch 5% (Lidoderm®, Endo Pharmaceuticals Inc, Malvern, PA, USA) by anatomic location (ie, head, trunk, extremities) of the patch in patients with PHN enrolled in a 4-week, multicenter, open-label study. Patients in the original study had chronic local pain following AHZ (median duration of pain after AHZ, 11.3 months; range, 1 month to 23 years). The methodologic details of the original study have been published previously.[@b17-ppa-7-551]

This post hoc analysis included patients who had applied lidocaine patch 5% to only one anatomic location. Patients who had applied study medication to more than one anatomic location were excluded from the analysis because multiple locations was considered to be a confounding variable. The study was conducted according to the Declaration of Helsinki, International Conference on Harmonisation for Good Clinical Practice, applicable regulatory requirement, and Institutional Review Board review. All study participants provided written informed consent before the initiation of any study procedures.

Treatments
----------

Patients were instructed to apply lidocaine patches 5% daily (equal to or less than four patches per day), to the area of maximal peripheral pain, for no more than 12 hours within any given 24-hour period. Patients were also instructed to cover as much of the affected area as possible and to apply the patches at the same time each day. Patients were permitted to continue previous medications.

Assessments
-----------

Effectiveness of the lidocaine patch 5% was measured using the Brief Pain Inventory (BPI) Short Form subscales of pain intensity (11-point Likert scale: 0 = no pain, 10 = worst imaginable pain) over the previous 24 hours.[@b17-ppa-7-551],[@b18-ppa-7-551] BPI pain intensity was assessed by anatomic location (ie, head, including the neck; trunk, including the chest, abdomen, back, and hips; and extremities, including the arms and legs); and scale scores (ie, worst pain, average pain, least pain, pain right now) after treatment were compared with scores at baseline. Effectiveness was also measured with the BPI subscale for pain relief (0% = no relief, 100% = complete relief) that describes the response to treatment, with the baseline value representing relief obtained with other therapies before treatment with lidocaine patch 5%. Tolerability was assessed in all treated patients based on patient-reported AEs. Patients were instructed to maintain a diary of responses to the lidocaine patch 5% and record any AEs experienced during the 28-day treatment period. Patients were interviewed by telephone on treatment days 7 and 14 and were assessed in person by the investigator on final treatment day 28.

Statistical analyses
--------------------

Demographic data and baseline clinical characteristics by anatomic site treated were summarized using descriptive statistics. Effectiveness measures were summarized and assessed from day 0 to days 7 and 28 with an alpha level of 0.05 using version 6.12 of SAS (SAS Institute, Cary, NC, USA; primary Proc Univariate, Freq, and Mixed).[@b19-ppa-7-551] Common AEs in the entire study population were summarized using descriptive statistics. Treatment-emergent AEs summarized by anatomic location of the lidocaine patch 5% were compared using Fisher's exact test.

Results
=======

Patients
--------

Overall, patients enrolled in the trial were predominantly of advanced age (mean age, 71.2 years), female (59.6%), and white (92.5%). Demographic characteristics were generally similar across treatment sites ([Table 1](#t1-ppa-7-551){ref-type="table"}). Of the 332 patients enrolled, 203 patients had applied the lidocaine patch 5% to only one anatomic location and were included in this post hoc analysis. The remaining patients (n = 129) had applied the lidocaine patch 5% to more than one anatomic location and were excluded from this analysis.

The BPI average pain intensity subscale score at baseline was between 5.4 and 6.0, depending on the anatomic location ([Table 1](#t1-ppa-7-551){ref-type="table"}). Baseline pain relief represents the effect of previous treatment regimens used before initiation of treatment with the lidocaine patch 5%. Baseline pain ratings were generally similar regardless of treatment location ([Table 1](#t1-ppa-7-551){ref-type="table"}).

Efficacy
--------

After treatment with lidocaine patch 5%, BPI pain intensity subscales improved significantly from baseline in the head, trunk, and extremities, similar to the overall BPI pain intensity subscales scores from the original study ([Table 2](#t2-ppa-7-551){ref-type="table"}). However, the effectiveness of lidocaine patch 5% did not differ by anatomic location of the patch (ie, head versus trunk, head versus extremities, trunk versus extremities) ([Table 3](#t3-ppa-7-551){ref-type="table"}; [Figures 1](#f1-ppa-7-551){ref-type="fig"} and [2](#f2-ppa-7-551){ref-type="fig"}).

Safety
------

The most commonly reported AEs in the entire study population were localized skin and subcutaneous tissue reactions and rash ([Table 4](#t4-ppa-7-551){ref-type="table"}), of which 89% (40/45) were treatment related. Most (29 \[72.5%\]) treatment-related skin reactions were mild, 6 (15%) were moderate, and 5 (12.5%) were severe. No serious treatment-related AEs were observed.

The frequency of AEs differed by anatomic location ([Table 5](#t5-ppa-7-551){ref-type="table"}), with significantly more AEs reported with patch placement on the head versus the extremities (*P* = 0.02) or trunk (*P* = 0.006); there was no significant difference in frequency of AEs with patch placement on the trunk versus the extremities.

Discussion
==========

This post hoc analysis demonstrates that lidocaine patch 5% is effective and generally well tolerated when topically administered at different anatomic locations, primarily in patients of advanced age with PHN, who presented with clinical evidence of AHZ. Skin reaction, the most commonly observed treatment-related AE, was mild in most cases (72.5%). However, tolerability with patch placement on the trunk or extremities was significantly better compared with patch placement on the head and neck. Patients exhibited significant improvement from baseline in pain intensity when lidocaine patch 5% was applied to the head, trunk, and extremities, with no significant differences in efficacy by anatomic location of the patch ([Figures 1](#f1-ppa-7-551){ref-type="fig"} and [2](#f2-ppa-7-551){ref-type="fig"}).

The results of this post hoc analysis are clinically relevant, because first-line therapies for relief of PHN pain, including lidocaine patch 5%, tricyclic antidepressants, gabapentin and pregabalin, have been assessed in neuropathic pain guidelines and systematic reviews as having similar efficacy, but the lidocaine patch 5% has been described as comparatively safe and well tolerated because of its localized action with limited systemic absorption.[@b12-ppa-7-551],[@b20-ppa-7-551],[@b21-ppa-7-551] Consequently, it is important to determine whether factors such as anatomic location of the lidocaine patch 5% have an impact on its tolerability.

In one study, fewer patients administered lidocaine patch 5% experienced any AEs (18.7% versus 46.4%), treatment-related AEs (TRAEs) (5.8% versus 41.2%), and discontinuations due to TRAEs (2.6% versus 23.5%), compared with pregabalin.[@b22-ppa-7-551] TRAEs occurring in more than one patient included application site irritation and headache with lidocaine patch 5% (1.3% for each), dizziness (11.8%), fatigue (8.5%), vertigo (7.8%), somnolence (5.2%), and headache (4.6%). The majority of TRAEs reported in patients who applied lidocaine patch 5% were mild (56.3%); 37.5% were moderate and 6.2% were severe. TRAEs with pregabalin were less likely to be mild (37.3%) and more likely to be moderate (45.3%) or severe (17.4%). In the same study, a greater percentage of patients treated with lidocaine patch 5% than with pregabalin (approximately 63% versus 47%) showed a reduction from baseline in average pain as measured by the Numeric Rating Scale-3, an 11-point scale that uses the same score range as the BPI (0 = no pain; 10 = worst imaginable pain) but over 3 days instead of 1 day.[@b22-ppa-7-551] Similarly, the results of a network meta-analysis demonstrated a greater improvement (ie, change from baseline) in pain relief for lidocaine patch 5% (mean difference, −15.50; 95% CI, −18.85 to −12.16; *P* \< 0.001) than for pregabalin (−2.06; 95% CI, −7.45 to 3.34; *P* = 0.455) and gabapentin (−7.56; 95% CI, −12.52 to −2.59; *P* = 0.003) compared with the placebo.[@b14-ppa-7-551] Importantly, the current study demonstrates that lidocaine patch 5% provides good tolerability with significant improvement in pain intensity and pain relief when applied to different anatomic locations in patients with PHN previously treated with therapeutic regimens other than lidocaine patch 5% that provided some degree of pain relief at baseline.

Because the sample size of our study is small, extrapolation of the effectiveness and tolerability results to the general clinical patient population should be considered with caution. However, the study population demographics seem to reflect the epidemiologic profile of the general population. An analysis of large population databases showed that the overall incidence of AHZ increased from 1.7 per 1000 individuals in 1998 to 4.4 per 1000 in 2006 and was highest among those ≥65 years of age.[@b23-ppa-7-551] A survey of individuals ≥65 years of age revealed that the self-reported incidence of AHZ disease (ie, shingles) was significantly higher among white (2.1% versus 0.6%; *P* = 0.009) compared with Hispanic individuals, but did not differ between black and white or Hispanic and black respondents.[@b24-ppa-7-551] An analysis of a large sentinel practice network showed an overall 28% age-adjusted excess incidence of AHZ in women (ie, mean incidence, 470 versus 367 per 100,000) compared with men.[@b25-ppa-7-551] The post hoc analysis presented here included patients ≥65 years of age who were predominantly women, and white, and presented with clinical evidence of AHZ and PHN. Nonetheless, the sample size of the current analysis may be too small to allow for firm conclusions about efficacy and tolerability in the general population.

A limitation of this study was the exclusion of patients with multiple locations of application of lidocaine patch 5%; this was done because interpretation of pain scores in patients with multiple sites was considered a potential confounder. Even so, the finding that lidocaine patch 5% is well tolerated in this cohort of predominantly patients of advanced age who applied study medication to a single anatomic location (ie, head, trunk, or extremities) is highly relevant in light of the AE profile of other agents recommended as first-line therapy for PHN. Recognized AEs associated with orally administered agents, such as tricyclic antidepressants (eg, drowsiness, constipation, dry mouth \[30% intolerable\], and others) and antiepileptics (eg, drowsiness, ataxia, headache, infection, and others) may limit the use of these agents in some patients.[@b26-ppa-7-551],[@b27-ppa-7-551]

Lidocaine patch 5%, unlike orally administered agents, was formulated to provide localized rather than systemic drug exposure that reduces the risk for systemic AEs.[@b13-ppa-7-551] This factor may be especially important in patients of advanced age who often present with comorbid conditions, requiring concomitant medications that may increase the risk for unwanted drug--drug interactions. Moreover, studies have repeatedly demonstrated that application of the patch is associated with TRAEs, most commonly application site reactions (eg, localized rash), in a small percentage of patients (eg, 1.4%--12% of patients).[@b17-ppa-7-551],[@b22-ppa-7-551],[@b28-ppa-7-551],[@b29-ppa-7-551] Consistent with these reports, the current study demonstrates that application of lidocaine patch 5% on the head, trunk, and extremities in predominantly patients of advanced age is generally well tolerated with a low incidence of TRAEs, which were generally mild in severity, and most commonly presented as localized rash. Fewer AEs were reported with patch placement on the extremities and trunk compared with the head, possibly because of differences in skin thickness, sensitivity, and sweating in these areas.

Conclusion
==========

Lidocaine patch 5% was effective and generally well tolerated when applied to the head, trunk, and extremities in patients with PHN; however, tolerability with patch placement on the trunk and extremities was significantly better compared with patch placement on the head and neck. Our data suggest that the anatomic location of the PHN rash should also be considered when selecting a therapy for reasons of patient preference and compliance, rather than efficacy. Tolerability findings by anatomic site may be confirmed in prospective studies enrolling a larger number of patients with PHN at different anatomic sites and at multiple sites.
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![Brief Pain Inventory change from baseline in pain intensity by anatomic location.\
**Notes:** Pain intensity: 0 = no pain, 10 = worst imaginable pain. Extremities = applied lidocaine patch 5% only to upper or lower limbs; Head = applied lidocaine patch 5% only to head or neck; Trunk = applied lidocaine patch 5% only to trunk; Overall = entire study population.](ppa-7-551Fig1){#f1-ppa-7-551}

![Brief Pain Inventory change from baseline in pain relief by anatomic location.\
**Notes:** Pain relief: 0 = no relief, 10 = complete relief. Extremities = applied lidocaine patch 5% only to upper or lower limbs; Head = applied lidocaine patch 5% only to head or neck; Trunk = applied lidocaine patch 5% only to trunk; Overall = entire study population.](ppa-7-551Fig2){#f2-ppa-7-551}

###### 

Baseline demographics and clinical characteristics

  Patient characteristics     Head (n = 41)   Trunk (n = 130)   Extremities (n = 32)
  --------------------------- --------------- ----------------- ----------------------
  Sex, n (%)                                                    
   Women                      26 (7.8)        118 (35.4)        18 (5.4)
   Men                        28 (8.4)        61 (18.3)         14 (4.2)
  Race, n (%)                                                   
   Black                      0               8 (2.4)           0
   Asian                      0               2 (0.6)           0
   White                      53 (15.9)       161 (48.3)        31 (9.3)
   Hispanic                   0               4 (1.2)           1 (0.3)
   Other                      0               1 (0.3)           0
  Age, years                                                    
   Mean (SD)                  73.4 (12.1)     70.6 (14.0)       76.0 (14.3)
   Range                      25--94          20--92            27--99
  Mean (SD) BPI pain scores                                     
   Worst pain                 7.0 (2.1)       7.4 (2.0)         7.0 (2.1)
   Least pain                 3.5 (2.0)       3.6 (2.2)         3.7 (2.2)
   Average pain               5.4 (1.4)       6.0 (1.6)         5.8 (1.7)
   Pain right now             4.7 (2.7)       5.5 (2.5)         5.2 (2.9)
   Pain relief, %             34.8 (27.8)     36.6 (28.1)       19.5 (23.1)

**Abbreviations:** BPI, Brief Pain Inventory; SD, standard deviation.

###### 

Change in mean pain score (baseline to final)

                                                         Head[a](#tfn2-ppa-7-551){ref-type="table-fn"}   Trunk[b](#tfn3-ppa-7-551){ref-type="table-fn"}   Extremities[c](#tfn4-ppa-7-551){ref-type="table-fn"}   Overall                                                              
  ------------------------------------------------------ ----------------------------------------------- ------------------------------------------------ ------------------------------------------------------ --------- ------- --------- -------- ------- --------- ------ ------ ---------
  Worst pain                                             −2.15                                           2.89                                             \<0.001                                                −2.07     2.5     \<0.001   −1.68    2.98    0.003     −2     2.7    \<0.001
  Least pain                                             −1.63                                           2.13                                             \<0.001                                                −1.29     2.72    \<0.001   −0.687   3.31    0.2       −1.2   2.6    \<0.001
  Average pain                                           −1.83                                           2.2                                              \<0.001                                                −2.04     2.24    \<0.001   −1.5     2.42    0.001     −1.9   2.3    \<0.001
  Pain right now                                         −1.96                                           2.63                                             \<0.001                                                −2.44     3.21    \<0.001   −2.03    3.47    0.003     −2.1   3      \<0.001
  Pain relief[e](#tfn6-ppa-7-551){ref-type="table-fn"}   18.29                                           38.84                                            0.008                                                  21        39.55   \<0.001   29.83    29.13   \<0.001   23.2   35.2   \<0.001

**Notes:**

Head and neck;

Chest, abdomen, and hips;

Arms and legs;

Pain intensity, difference in change from baseline (0 = no pain, 10 = worst imaginable pain);

Pain relief, difference in change from baseline; negative is improvement (0% = no relief, 100% = complete relief).

**Abbreviations:** BPI, Brief Pain Inventory; SD, standard deviation.

###### 

Comparison of differences in effectiveness by anatomic location of patch

                                                             Head[a](#tfn8-ppa-7-551){ref-type="table-fn"} versus trunk[b](#tfn9-ppa-7-551){ref-type="table-fn"}   Head[a](#tfn8-ppa-7-551){ref-type="table-fn"} versus extremities[c](#tfn10-ppa-7-551){ref-type="table-fn"}   Trunk[b](#tfn9-ppa-7-551){ref-type="table-fn"} versus extremities[c](#tfn10-ppa-7-551){ref-type="table-fn"}                
  ---------------------------------------------------------- ----------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------- ----- ------ -----
  Worst pain                                                 0.08                                                                                                  0.1                                                                                                          0.47                                                                                                          0.5   0.39   0.5
  Least pain                                                 0.34                                                                                                  0.6                                                                                                          0.94                                                                                                          0.8   0.60   0.7
  Average pain                                               −0.21                                                                                                 0.6                                                                                                          0.33                                                                                                          0.5   0.54   0.7
  Pain right now                                             −0.48                                                                                                 0.3                                                                                                          −0.07                                                                                                         0.9   0.41   0.4
  Pain relief,[e](#tfn12-ppa-7-551){ref-type="table-fn"} %   2.71                                                                                                  0.3                                                                                                          11.54                                                                                                         0.8   8.83   0.8

**Notes:**

Head and neck;

Chest, abdomen, and hips;

Arms and legs;

Pain intensity, difference in change from baseline (0 = no pain, 10 = worst imaginable pain);

Pain relief, difference in change from baseline (0% = no relief, 100% = complete relief); negative is improvement.

**Abbreviation:** BPI, Brief Pain Inventory.

###### 

Summary of clinical adverse events during treatment with lidocaine patch 5%[@b17-ppa-7-551]

  Body system event                                        TRAEs, n (% of patients)   TEAEs, n (% of patients)
  -------------------------------------------------------- -------------------------- --------------------------
  Skin and subcutaneous tissue/rash                        40 (12)                    45 (14)
  Nervous system                                           19 (6)                     31 (9)
  General disorders                                        16 (5)                     26 (8)
  Cardiac                                                  2 (\<1)                    8 (2)
  Musculosketetal, connective tissue, and bone disorders   1 (\<1)                    7 (2)
  Infections                                               0                          7 (2)
  Eye                                                      3 (1)                      4 (1)
  Psychiatric                                              2 (\<1)                    4 (1)
  Respiratory, thoracic, and mediastinal                   0                          4 (1)
  Immune system                                            3 (\<1)                    3 (\<1)
  Vascular                                                 1 (\<1)                    2 (\<1)
  Ear/labyrinth                                            1 (\<1)                    2 (\<1)
  Renal and urinary                                        0                          2 (\<1)
  Injury and poisoning                                     1 (\<1)                    1 (\<1)
  Neoplasms, benign, and malignant                         0                          1 (\<1)
  Surgical and medical                                     0                          1 (\<1)

**Abbreviations:** TEAE, treatment-emergent adverse event; TRAE, treatment-related adverse event.

###### 

TEAEs by anatomic location

  Anatomic location                                                                                              Patients with TEAEs, n (%)                                Patients without TEAEs, n (%)   Total patients, n
  -------------------------------------------------------------------------------------------------------------- --------------------------------------------------------- ------------------------------- -------------------
  Head[a](#tfn15-ppa-7-551){ref-type="table-fn"}                                                                 17 (41.5)                                                 24 (58.5)                       41
  Trunk[b](#tfn16-ppa-7-551){ref-type="table-fn"}                                                                25 (19.2)                                                 105 (80.8)                      130
  Extremities[c](#tfn17-ppa-7-551){ref-type="table-fn"}                                                          5 (15.6)                                                  27 (84.4)                       32
                                                                                                                                                                                                           
  **Comparison**                                                                                                 ***P* value[d](#tfn18-ppa-7-551){ref-type="table-fn"}**                                   
                                                                                                                                                                                                           
  Head[a](#tfn15-ppa-7-551){ref-type="table-fn"} versus trunk[b](#tfn16-ppa-7-551){ref-type="table-fn"}          0.006                                                                                     
  Head[a](#tfn15-ppa-7-551){ref-type="table-fn"} versus extremities[c](#tfn17-ppa-7-551){ref-type="table-fn"}    0.02                                                                                      
  Trunk[b](#tfn16-ppa-7-551){ref-type="table-fn"} versus extremities[c](#tfn17-ppa-7-551){ref-type="table-fn"}   0.80                                                                                      

**Notes:**

Head and neck;

Chest, abdomen, and hips;

Arms and legs;

*P* values were calculated using Fisher's exact test.

**Abbreviation:** TEAE, treatment-emergent adverse event.
